Synergistic reactivation of latent HIV-1 provirus by PKA activator dibutyryl-cAMP in combination with an HDAC inhibitor.
HIV-1 reservoirs remain a major barrier to HIV-1 eradication. Although combination antiretroviral therapy (cART) can successfully reduce viral replication, it cannot reactivate HIV-1 provirus in this reservoir. Therefore, HIV-1 provirus reactivation strategies by cell activation or epigenetic modification are proposed for the eradication of HIV-1 reservoirs. Although treatment with the protein kinase A (PKA) activator cyclic AMP (cAMP) or epigenetic modifying agents such as histone deacetylase inhibitors (HDACi) alone can induce HIV-1 reactivation in latently infected cells, the synergism of these agents has not been fully evaluated. In the present study, we observed that treatment with 500μM of dibutyryl-cAMP, 1μM of vorinostat, or 1μM of trichostatin A alone effectively reactivated HIV-1 in both ACH2 and NCHA1 cells latently infected with HIV-1 without cytotoxicity. In addition, treatment with the PKA inhibitor KT5720 reduced the increased HIV-1 p24 level in the supernatant of these cells. After dibutyryl-cAMP treatment, we found an increased level of the PKA substrate phosphorylated cyclic AMP response element-binding protein. When we treated cells with a combination of dibutyryl-cAMP and vorinostat or trichostatin A, the levels of HIV-1 p24 in the supernatant and levels of intracellular HIV-1 p24 were dramatically increased in both ACH2 and NCHA1 cells compared with those treated with a single agent. These results suggest that combined treatment with a PKA activator and an HDACi is effective for reactivating HIV-1 in latently infected cells, and may be an important approach to eradicate HIV-1 reservoirs.